Many policyholders surrender their life insurance policies early, leading to substantial monetary losses for private households. Surrender can be explained rationally if it constitutes the last resort providing liquidity in the event of an urgent need of cash. In contrast, we find clear evidence in German panel data that for more than half of all surrendered contracts investors had cheaper options available to provide the required liquidity. This finding demonstrates that there must be other factors influencing these important life time decisions. We provide a behavioral explanation, focusing on the role of financial literacy, individual decision heuristics, and financial advice. In particular, we show that financial literacy and financial advice can mitigate the behavioral temptation to lapse.
Introduction
What helps people to take optimal decisions in important economic situations? Numerous publications have portrayed that the decision outcome often deviates from what we would label a rational decision following rules of logic and probability theory (Tversky and Kahneman, 1974; Thaler, 1980; Frederick et al., 2002; Johnson and Goldstein, 2003) . In the paper at hand we investigate the decision to surrender a classical participating life insurance contract.
1 Surrender refers to the termination of a (life) insurance contract by the policyholder before maturity. The basic question of what the driving forces of surrender are has been discussed by both academics and the insurance industry for many decades. 2 We explore policyholders' behavior after they suffered a significant income shock which usually implies a need for liquidity. Moreover, this shock can be treated as a trigger to reconsider financial decisions. There are clear predictions in the literature how a rational decision maker would behave after such an event, most prominently represented by the emergency fund hypothesis (Outreville, 1990 ). Yet such a triggering event opens the ground for non-rational explanations as well. To describe non-rational behavior, we subdivide the decision process into three steps inspired by the salient-assessment-weighting model . This enables us to investigate the determining factors of the surrender decision. We concentrate on three particular factors: Does sound financial literacy enable a person to make informed decisions? Does the propensity to use simplified decision strategies (heuristics) have a significant impact on the decision outcome? And finally, can financial advice improve the decision quality?
Third parties like financial magazines or financial advisors often publish statements like:
"Surrender? Think again!". Almost all life insurance policies are front-loaded, i.e., the policyholder has to pay a high price relative to the actuarially fair price in the beginning of the life insurance coverage while later paying relatively less. As a result, policyholders who lapse usually lose substantial parts of the front loading in addition to paying a penalty 1 Participating life insurance products present the most popular contracts within the class of life insurance policies in Germany -although the percentage of all new business decreased from more than 50% in 2002 to roughly 30% in 2013, see statistics for insurance and pension funds of the BAFIN. Providing protection in case of death, the policies additionally come along with a certain savings component and a so-called surrender guarantee. In contrast to unit-linked life insurance contracts the savings component is not related to an external fund but the performance of the life insurer itself. 2 In this paper, we use lapse and surrender interchangeable and refer to a full termination of the contract before maturity where the insured receives a so called surrender value.
2 Don't lapse into temptation (surrender-fee) when lapsing. 3 From a rational point of view policyholders should only surrender their life insurance in case of a significant income shock if they lack other, cheaper to liquidate financial resources and surrendering is the last resort to finance their wellbeing (emergency fund hypothesis). In the following, we demonstrate evidence where policyholders lapse in spite of having sufficient liquid funds available. This suggests that surrender is not necessarily a measure of last resort. Instead, behavioral forces significantly influence the probability to surrender. We identify financial literacy and financial advice as factors that can prevent people from surrendering their life insurance contracts.
Our analysis is based on the waves 2005-2010 of the German SAVE panel survey comprising questions on households' saving and asset choices as well as socio-demographic characteristics. Additionally, the German SAVE panel survey also covers questions on the psychological nature of saving behavior. In the recent literature on policy surrender little attention has been paid to behavioral forces. In our opinion, a deeper understanding of these forces is beneficial not only to better understand the decision to lapse but for a better grasp of decision making in important life time situations in general. In particular, our findings shed light on the benefits of improving financial literacy and the role of financial advice accounting for individual decision heuristics.
Our main findings are the following: We confirm that there are investors that do not surrender life insurance as a last resort. That is, investors having other liquid financial assets still use their life insurance to substitute an income loss, so the emergency fund hypothesis cannot explain all lapse behavior. We find evidence that financial literacy reduces the probability to lapse and thus add to the political discussion on financial literacy education (Lusardi, 2010) . A higher tendency to rely on heuristic decision making increases the lapse probability, demonstrating that individuals exhibit decision biases even in such important decisions. Financial Advice does not seem to play a role when considering the whole sample. However, when only considering the group of people that suffered an income shock (trigger), the findings differ: after an income shock, obtaining financial advice reduces the propensity to lapse significantly, while the other factors lose significance. We show that there are substantial interaction effects between financial literacy, heuristic decision making, and financial advice, and that these interactions also depend on a trigger. Taking financial advice is particularly relevant for policyholders with a low financial literacy score. This adds to the discussion on whether financial advice serves as a substitute or complement (Collins, 2012) for financial literacy. Also, the impact of financial literacy and financial advice on the decision to lapse depends on the tendency to employ heuristics.
The rest of the paper is organized as follows: Section 2 summarizes the related insurance and behavioral literature. Section 3 embeds surrender activity in a behavioral context and derives empirically testable hypotheses. This is followed by the presentation of our data and the relevant descriptives, see 4. Section 5 presents the results of our empirical analysis and covers several robustness checks. Section 6 concludes.
Related Literature
Literature on policy surrender Generally one can distinguish between the theoretical literature modeling lapse behavior and the empirical literature focusing on the driving forces of surrender. Our paper belongs to the second stream of literature. 4 Most of the empirical literature on life insurance surrender focuses either on macroeconomic and socio-economic data or on data on product and policyholder characteristics provided by insurance companies or regulatory authorities. The two most prominent hypotheses which also receive most empirical attention are the emergency fund hypothesis and the interest rate hypothesis (Linton, 1932; Schott, 1971; Pesando, 1974; Outreville, 1990; Kuo et al., 2003) . The emergency fund hypothesis states that the insured lapses as the last resort if he lacks sufficient funds to finance his expenses due to micro factors like individual income shocks or macro factors like financial market turmoils. The logic behind the interest rate hypothesis is that since market interest rates can be seen as an opportunity cost of owning a life insurance policy, lapse rates should rise when the market interest rate rises. In addition, if interest rates go up, premiums for new contracts usually fall. Policyholders might prefer to substitute old polices in favor of new policies with better conditions. The empirical evidence regarding these two hypotheses is mixed, see Eling and Kochanski (2013) . In our study we focus on the emergency fund hypothesis as a rational explanation for policy surrender, since the interest rate hypothesis cannot explain surrender activity triggered by individual events.
Moreover, the time period we cover with our data saw a steady decline in interest rates, so it is very unlikely that any policyholder could have profited from switching to a new contract.
Besides these two most prominent explanations, other theoretical explanations link policy surrender with changes in personal health conditions, gender or age (Fang and Kung, 2012) . There is a limited number of empirical studies (Renshaw and Haberman, 1986; Eling and Kiesenbauer, 2013) which take into account the policyholder's family situation, financial goals, health, and the distribution channel. While we have no information on the distribution channel nor on the exact product characteristics, we add to this literature as we include information on (changes in) family, education, financials, and health of participants in our analyses. To our knowledge there are only two other papers using microeconomic panel data to analyze lapse behavior (Liebenberg et al., 2010; Fier and Liebenberg, 2012 and above. Since we cover a 5-year time period and have a representative sample for the German population, our data set comprises much more information about the dynamics of household patterns over time. With this richer data source, we can support the emergency fund hypothesis for some households, but are also able to add to the literature by providing also behavioral explanations. In particular, while Liebenberg et al. (2010) aim at identifying household characteristics which drive the decision to take or reduce life insurance coverage, we are the first to exploit empirically the influence of behavioral forces on policy surrender.
Behavioral Literature Although surrender is usually costly for the policyholder, it is not necessarily beneficial for the insurance company. Excessive surrender can even endanger the financial stability and well-being of the insurer (Black and Skipper, 2000) due to sudden liquidity needs. Therefore, insurance companies have an interest in understanding (individual) determinants of lapsing which result from systematic and predictable biases.
This enables them to react in time and to mitigate the consequences by a suitable adaption of the design of such policies.
A rational decision maker should base his decisions on a life cycle model where all financial and consumption consequences over his entire life are taken into consideration. 5
One of the key insights of behavioral finance, however, is that people do not consider all contingencies, but frame their decisions more narrowly (Thaler, 1985; Barberis et al., 2006) .
As a result, some policyholders may (over-)react to a trigger event like an income shock by prematurely terminating their life insurance contract. For insurance companies, this has consequences regarding the pricing of life insurance and their liquidity. A recent paper by Gottlieb and Smetters (2013) claims that life insurers actively exploit narrow framing in their contract design by pricing the contracts front-loaded while being aware of surrender activity.
On average the insurance company does not gain, but those who lapse cross-subsidize the policyholders who stay with their policy until maturity. Hendel and Lizzeri (2003) argue that front loading is a commitment device used by insurers to reduce the likelihood that policyholders lapse excessively. Since insurance companies are obliged to pay a surrender guarantee if a policyholder lapses, excessive lapsing might lead to liquidity shortage on the side of the insurer. Thus, the insurance company is exposed to lapse risk, i.e., "the risk of loss, or of adverse change in the value of insurance liabilities, resulting from changes in the level or volatility of the rates of policy lapses, terminations, renewals, and surrenders"
(CHEIPOS-DOC-42/09). Good knowledge of lapse risk exposure becomes increasingly important under Solvency II. Nevertheless, the paper by Gottlieb and Smetters (2013) puts forward that due to narrow framing policyholders ignore background risks which would depend on income, age, education, and health. As mentioned earlier, we include these variables as controls accounting for this line of reasoning as well.
In the context of retirement savings a well documented puzzle is the low demand for annuities. Since a life insurance contract is the exact counterpart to an annuity, parts of the behavioral explanations put forward for the annuity puzzle also seem to be appealing for the decision to lapse. In particular, the complexity (Brown et al., 2014) and missing financial literacy (Lusardi and Mitchell, 2011) as well as mental accounting in combination with loss aversion (Hu and Scott, 2007) are well-documented facts that are relevant for either product.
In the present paper, we combine these two explanations and apply it to the surrender decision.
The front-loading of life insurance contracts makes the investor feel like holding a "loser" asset. Although nominal losses in the early years of life insurance contracts should not come as a surprise but should rather be expected by policyholders, we claim that a shift in focus causes this "mis"perception as a . When compared to other assets like stocks, bonds, 6
or even a savings account, decisions may be based on past returns instead of (potential) future profits. With this changed focus, the policyholder is potentially tempted to view the life insurance policy as the weakest asset and therefore the first to sell. At a first glance this seems to be in stark contrast to the disposition effect. 5 However, the disposition effect is normally found within one asset class (Barberis and Xiong, 2009) and not investigated between asset classes. In addition, there is evidence that for mutual fund in-and outflows the disposition effect is reversed and the investors rather keep previous outperformers and sell past underperformers (Ivkovich and Weisbenner, 2006) .
Supporting our argument from above, even when trying to determine future returns do people tend to build these expectations relying on an asset's past performance. Critcher and Rosenzweig (2014) argue that according to the findings of Kahneman and Frederick (2002) people substitute difficult questions with simpler ones. Thus, the policyholder who has to forecast the future performance of his assets at hand (hard task), instead will look at the performance of the past (easy task). This phenomenon is called "attribute substitution".
When people decide based on this heuristic, life insurance contracts will be classified as underperfomers and more readily surrendered due to their front-loading which reduces returns substantially in the early years of the contract.
Our paper is also based on the empirical literature on financial literacy and financial advice. It has been acknowledged that there is a strong link between high financial literacy and less inefficient financial decisions (Guiso and Jappelli, 2008; Lusardi and Tufano, 2009; Lusardi and Mitchell, 2011) . Other papers connect financial literacy with financial advice, which we also do in this paper. However, there is mixed evidence on whether financial advice serves as a substitute or complement for financial literacy. In an experimental setup Hung and Yoong (2010) find evidence supporting that financial advice works as a substitute for financial literacy. On the contrary, Calcagno and Monticone (2011) find survey evidence that financial advice serves as a complement rather than a substitute. This is also in line with Collins (2012) . The paper at hand contributes to this literature with two findings:
on the one hand, people with high financial literacy seek financial advice more often, supporting a complimentary relation. On the other hand, the beneficial impact of financial advice is highest for policyholders who display comparably low levels of financial literacy, 5 The disposition effect refers to the phenomenon that investors tend to hold losers and sell winners in the stock market, see Shefrin and Statman (1985) .
suggesting that the effects of the two are rather substitutive in nature.
We also link the outcome of the decision to lapse to intuitive or cognitive decision strategies.
6
Intuitive decision strategies relate to prominent heuristics and biases such as narrow framing. (Shiloh et al., 2002; Frederick, 2002, 2005; Alós-Ferrer and Hügelschäfer, 2012 (Thaler and Benartzi, 2004) as long as they do not receive a significant impulse to reconsider their decision. Such an impulse can be a significant and unanticipated income
shock. An increase in surrender activity triggered by such a shock can also be justified by rational explanations like the emergency fund hypothesis. Hence, the income shock has two roles within the surrender process: it can serve as a direct cause for surrendering or it can only initiate the decision process. The final decision to surrender will then be based on additional factors. We do not claim that all surrender decisions have to be initiated by such a trigger, but we believe that analyzing the group of policyholders that experienced a trigger event provides deeper insights into the surrender decision.
An income shock can be the direct cause of surrender activity if it results in liquidity needs that are covered by the surrender guarantee. However, liquidity needs as hypothesized by the emergency fund hypothesis are a necessary, but not a sufficient condition to surrender a life insurance contract. A rational investor would only choose to lapse his life insurance if there are no alternative assets with lower opportunity costs as sources of liquidity at his disposal. Opportunity costs are commonly higher for life insurance policies than for most other financial assets because most policies are front-loaded, implying a significant financial loss when surrendering early. In consequence, surrender should be seen as the ultimate source of liquidity by most rational decision makers.
If an income shock is not a direct cause but only triggers people to think about their assets, surrender behavior is likely not driven by liquidity costs but based on narrow framing and simple heuristics. In particular, financial literacy, financial advice, and the tendency to rely on heuristics can serve as factors that influence the outcome of the decision process. We divide the decision process in three steps to structure the forces at work: (1) availability of assets, (2) reevaluation and comparison of the assets, (3) decision which asset to sell. This decomposition of the decision process is inspired by the work of Rosenzweig and Critcher (2014) , who describe how people translate information into forecasts via the salience-assessment-weighting (SAW) model.
The first step is to categorize all available assets. Here, the investor will mentally frame his different financial investments in separate mental accounts in order to generate a set of potential liquidation candidates. Financially literate policyholders or those who receive sound financial advice are likely to be more able to categorize all assets correctly. Yet employing a simple mental accounting heuristic might lead the decision maker to ignore some assets like "holiday money" when identifying potential candidates for liquidation (Thaler, 1985) .
When comparing and reevaluating the different assets a policyholder has identified in the first step, it is likely that he will do this based on common measures that apply to all of the assets under consideration like risk and return characteristics. From a risk-return perspective, though, life insurance policies usually look unattractive. Insurance products in general disclose relatively small returns at best, especially compared to high yield products like stocks. Moreover, in the beginning of a life insurance policy the front-loading absorbs mostly all gains which results in a negative return, potentially evoking the feeling of a loss.
The policyholder might focus on this past performance of his available assets, because he may simplify the question of forecasting the future performance by answering the question which asset has best performed in the past ("attribute substitution"). The past performance of a life insurance policy is readily available from the annual report sent by the insurance company. Financial literacy is key to understanding and interpreting these reports correctly.
Especially for people displaying low levels of financial literacy, a financial advisor can explain the reports and stress the importance of the insurance component. Individuals relying more strongly on heuristics, i.e., intuitive decision strategies, tend to classify a life insurance policy as an underperformer based on the past performance and therefore surrender the policy.
The final decision outcome is based on the policyholder's level of information, his interpretation of this information, how strongly he relies on heuristics, and the quality of these heuristics. For example, individuals tend to overvalue the present while undervaluing the future (Laibson, 1997) . Insurance exists to secure uncertain events in the future, so insurance that attenuates a future bad outcome may feel dispensable. The interaction of our three factors financial literacy, financial advice, and relying on heuristics becomes most relevant in this final step of the decision process. For example, a lack of financial literacy could be substituted by information provided by the financial advisor. Or a potentially wellinformed, literate investor might surrender because his cognitive part could be overruled by his tendency to rely on heuristics. Thus, we believe that it is important to not simply look at these factors separately, but investigate their joint influence on surrender behavior.
Hypotheses The emergency fund hypothesis has 2 components: a liquidity shortage and surrender of life insurance as a last resort. Thus, our first two hypotheses are straightforward: Hypothesis 1. A negative income shock increases the probability to surrender a contract.
Hypothesis 2. Availability of other liquid assets decreases the probability to surrender.
To form a sufficient condition for surrender both conditions have to be fulfilled at the same time. That is for the group that suffered the income shock, the availability of other liquid assets should be highly relevant. In contrast, for the group that is not in a liquidity squeeze the emergency fund hypothesis makes no clear statement.
Financial literacy can improve the decision quality at all three stages of the decision process. In the first stage of the process financially literate investors are more likely to consider all available assets, since they are more likely to make financial plans and be informed about their assets (Lusardi and Mitchell, 2011) . The correct evaluation of different assets is key in the second step. Here, understanding basic financial concepts like discounting will very likely invoke the more correct evaluation. Financial literacy can helpto consider all relevant information and therefore value the insurance component in the final decision. Overall, financial literacy should improve the decision quality, which on average means that people will be less likely to surrender.
Hypothesis 3. A higher financial literacy score reduces the probability to lapse a life insurance policy.
Sound financial advice should improve the decision quality in a similar manner to financial literacy, although the relevant information is provided not by the insured himself but by an external source. Since a financial advisor should be informed about the assets of his client, be able to evaluate and compare the assets using an appropriate method, and provide all relevant information in an understandable manner to the policyholder, seeking financial advice should improve the decision quality in all stages of the process.
Hypothesis 4. Seeking financial advice reduces the probability to lapse a life insurance policy.
Potentially harmful heuristics may occur at all three stages of the decision process. Whole asset categories may be disregarded due to mental accounting in the availability phase. The evaluation phase may be biased by relying on the past performance of assets to predict their future return. Finally, the decision outcome depends on a correct estimation of the insurance value and future value of the insurance policy, an estimation that may also be distorted by intuitive decision making.
Hypothesis 5. Being prone to rely on heuristics increases the probability to lapse a life insurance policy.
As all three behavioral factors are likely to influence each other in their effect on surrender behavior, we also look at their interaction effects. For financial literacy and financial advice, their role in the decision making is fairly similar. Therefore, we hypothesize a substitutive relationship between the two.
Hypothesis 6. For policyholders that display low levels of financial literacy, seeking financial advice reduces the probability to lapse a life insurance policy (and vice versa).
For the interaction between financial literacy and the tendency to rely on heuristics, we base our hypothesis on the idea of an internal struggle between the two forces. For peoplewho tend to rely on heuristics, financial literacy may not even play a role in the decision process because financial literacy influences the decision on a cognitive level. The positive effect of financial literacy may be offset by (too) simple heuristics. If the policyholder is not likely to rely on heuristics, there will be less of a struggle but rather a supportive behavior for financial literacy. Put differently, sound financial knowledge can only be beneficial if this knowledge is incorporated into the decision by cognitive, non-intuitive consideration.
Hypothesis 7.
Hypothesis 7.a. For policyholders that display high levels of financial literacy, being prone to rely on heuristics increases the probability to lapse a life insurance policy.
Hypothesis 7.b. For policyholders that are less prone to rely on heuristics, financial literacy decreases the probability to lapse a life insurance policy.
Our final hypothesis considers the interaction between financial advice and the tendency to rely on heuristics. This (potential) interaction has not been documented in the literature so far. The similarities between financial literacy and financial advice may suggest a similarity in the interaction with the tendency to rely on heuristics, too. However, in contrast to financial literacy, financial advice is an external information source, so it is unlikely that there will be an internal struggle between simple heuristics on the one hand and financial advice on the other hand. Instead, sound financial advice may be strong enough to overrule heuristic decision making or provide the decision maker with more helpful heuristics, thereby offsetting the negative effect.
Hypothesis 8. For policyholders that are prone to rely on heuristics, financial advice decreases the probability to lapse a life insurance policy.
Data and Descriptives
We base our analysis on representative panel data obtained from the German SAVE study. (2008) . 7 The SAVE study provides information on basic socio-economic data, focusing on financial and savings data such as saving behavior, income, wealth, consumption, credits, and old age provisions on a household level. Additionally, it includes questions on a personal level concerning personal traits of the household head, for example psychological characteristics, financial literacy, and the propensity to take and follow financial advice.
Since there is no direct question asking for households' surrender behavior, we need to construct a variable from the available data on participating life insurance policies. We have information on whether a household has any life insurance policies, how many policies it has, and on the total value of all life insurance policies of a household. Since some of the latter values are imputed and we do not want to base our analysis to a large extent on imputations, our basic measure of policy surrender is very simple: if a household owned at least one life insurance policy in the previous period and does not own a policy in the current period, this household is considered a lapsing household for the current period.
There were some datapoints where the number and volume of life insurance contracts in the previous and the following period were almost identical, but the participant stated that he currently had no policy. In these cases, we assume that the contract was not surrendered but was either suspended for a year or the survey participant provided false information.
We did not count these households as "lapsed". 8 A further discussion on the lapse variable is provided in the robustness checks, see Section 5.2.
One question that we cannot directly address with our data is whether a contract is indeed surrendered or whether it has expired. To mitigate the effect of this potential error on our results, we only include participants aged 55 and below. Most participating life insurance contracts in Germany are used as a saving vehicle for retirement, so we assume that the initial duration of most of these policies would be to an age of around 65, the legal retirement age in Germany for the regarded time period. 9 Thus, we consider contracts that were terminated at least 10 years before this age as surrendered. Additionally, we exclude 7 To overcome the problems of item non-response to sensitive questions (such as financial issues), all our results are based on an iterative multiple imputation procedure which has been applied to the SAVE data (Schunk, 2008) . Thus, all regressions and tests are based on the fully imputed SAVE data. 8 The average number of policyholders who lapse is 14.8% in our sample, while the average number of lapsed policies is 7.2%. The difference is because some households hold more than one life insurance policy. 9 Studies by the Gesamtverband der Deutschen Versicherungswirtschaft (GDV) show that most insured sign the contract between thirty and fourty and the main prupose is retirement savings.
all households where the household head or the spouse is retired. We later perform a robustness check w.r.t. this and many of our other assumptions.
As key independent variables of interest, we use an indicator of financial distress, availability of other liquid assets, whether a household receives external financial advice, the level of financial literacy of the household head, and a participant's tendency to rely on heuristics in decision making. As an indicator of financial distress, we generate a dummy variable based on household income. This variable takes on the value "1" if a household's current net monthly income is less than 90 percent of its net monthly income from the previous period. The results we present later are robust to different percentage thresholds, although the group size becomes too small for reasonable analyses when the chosen level is below 70 percent. We assume this substantial income shock in turn initiates the process of reevaluating and comparing available assets as outlined above. The way we interpret the role of other assets, they have to be more liquid than the participating life insurance.
Although this is probably true for most asset classes we have information on like stocks and bonds, we can only be sure for actual liquid savings, i.e., money in a savings account.
Thus, our indicator variable whether a household has liquid assets takes a value of "1" if this household has money available in a savings account. Additionally, we looked deeper into the availability of liquid assets. One might argue that, although a household has liquid assets available, there might not be enough of those assets available to cover liquidity needs.
The median household of our subsample of households owning a life insurance contract has 5,633 EUR (mean: 14,434 EUR) available in liquid savings, amounting to about 44%
(mean: 163%) of the value of the respective household's life insurance contract. Later, we will also conduct several robustness checks concerning the liquid savings variable.
In the questionnaire, subjects had to state whether (years 2005-2009) The wave of 2009 included three questions based on the cognitive reflection test (Frederick, 2005) to differentiate intuitive from cognitive thinkers. 10 We integrate these three questions into one measure that takes the value of "1" if a subject answered all three questions correctly, indicating that this person's decisions are based on cognitive thought rather than heuristics. Since the tendency to make intuitive, heuristic-based decisions is thought to be a time-consistent subject characteristic (Kahneman, 2003a) , we assign the value measured in 2009 to all other years the respective subject has been part of the study.
We also include a set of control variables to rule out other explanations for policy surrender. As discussed above, there are several individual characteristics that need to be considered. We include demographics like marital status, education level, gender, age, health, whether participants save to leave a bequest (one period lagged), risk preferences, and how long the participant takes to make decisions (Croson and Gneezy, 2009; Van Rooij et al., 2011; Cohen and Einav, 2007; Outreville, 2015) . The latter three were answered on 10-point Likert scales. We capture health by constructing an index based on the self-stated status in different health categories of the policyholder as well as his/her spouse. As the characteristics of people suffering an income shock play an important role in our analysis, we need to account for potential sources of this income shock. We excluded retirement for our subsample, but unemployment might be a strong driver. We control for whether a household has become unemployed in the current year. This rate is significantly higher for those suffering an income shock (7.9%) than for those that do not suffer an income shock (2.3%), so it is necessary to include it as a control in our analyses. However, the rate of people suffering an income shock is only slightly lower for those that have not become unemployed in the current year (19.4%) compared with the entire subsample (20.3%). Thus, we believe that although controlling for unemployment is essential for our analyses, our 10 For the complete set of questions used in this study, see the Appendix.
overall results with regard to the impact of suffering an income shock will not be biased by this. We also construct a dummy variable for households that have taken out a new loan to account for significant changes in the financial situation. Next to the individual controls mentioned above, we control for macroeconomic factors, namely GDP growth in Germany and the effects of the subprime crisis. 11 We include the subprime crisis because as put forward by the International Association of Insurance Supervisors (IAIS), global systemic risks emanate from the financial sector and have severe consequences for liquidity. Table 1 displays summary statistics of all covariates we include in our analyses. 5. Results
Main Regressions
Basic Models We begin our analysis by exploring the role of the emergency fund hypothesis, financial literacy (FL), financial advice (FA), and heuristics (Cognition) on the whole sample.
As emphasized above the liquidity shock separates our participants in two groups. For that reason, we perform all further analyses for these two groups -with income shock (I) and without income shock (NI) -separated. We conduct random effects logistic panel regressions
12
, with coefficients and standard errors adjusted for multiple imputations. For all independent variables of interest, we display average marginal effects in Table 2 . 13 When our models include interaction effects, we include both basic variables and the interaction term in our analysis. Since the estimated relationships are non-linear in nature, marginal effects have to be calculated for the respective subgroups separately. Thus, we calculate and present all four conditional marginal effects per model for these subgroups in Table 2 . This allows for easier interpretation and is possible since all interacting variables are binaries.
14 12 We need to use random instead of fixed effects because we are interested in the influence of individual characteristics that are partly constant over time.
13 The marginal effects represent the percentage increase in likelihood to lapse given a one-unit increase in the respective independent variable. 14 All conditional marginal effects for all subgroups of a model are presented in one column. In a 2x2 interaction with two dummy variables, this leads to a total of four conditional marginal effects. Although we report these four effects, the regression still only included the three beforementioned variables, i.e., the two dummy variables and the interaction term.
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1.305 Model (1) of Table 2 presents the basic results of our analysis, without a sample split.
Model (1) confirms Hypothesis 1 that a negative income shock has a significantly positive effect on the propensity to surrender (5% level). This finding is consistent with the necessary condition supporting the emergency fund hypothesis. We also find evidence for Hypothesis 2, since having no other liquid savings (No LS) significantly increases the propensity to surrender (1% level). What we have not identified yet is the role liquid savings play after having suffered an income shock. We have conjectured that this is the sufficient condition for the emergency fund hypothesis to hold. Therefore, we investigate the effects for the two subsamples in Models (2) and (3). Interestingly, there is no significant impact of having other liquid savings if the household suffers from a significant income shock. Instead, other liquid savings do decrease the propensity to lapse significantly only if there is no shock. Although the effect remains positive, it is smaller than the one for the whole sample.
We would have expected the opposite finding for a rational decision maker. Thus, this result does not fully match the sufficient condition for the emergency fund hypothesis and therefore at least partly violates "rational" lapsing behavior, demanding a more behavioral explanation. For this reason, our further analysis explores behavioral temptations of lapsing as outlined in the previous section.
In Model (1), being financially more literate decreases the lapse probability significantly (5% level), so Hypothesis 3 can be confirmed. For the subsamples (Model (2) and (3)) the effect of financial literacy is, however, only significant for the group that has not suffered an income shock. Thus, financial literacy does not seem to be one of the crucial decision factors after an income shock. This result can be interpreted in the following way: financial literacy generally leads to better decisions (less surrender behavior in calm times), but in times where the decision is triggered by an outside event like an income shock, financial literacy is not enough to prevent policyholders from lapsing and there are other factors that take over and influence the decision. For financial advice, the picture looks exactly opposite. There is no significant effect on the whole sample in Model (1) or for the group in Model (2), but obtaining financial advice decreases the lapse probability significantly (5% level) after an income shock, Model (3). Thus, Hypothesis 4 can only be supported for times of financial distress. So receiving financial advice is particularly helpful when there is a need for a decision triggered by an event like an income shock, while it does not influence the decision to surrender without such a trigger. This adds to the discussion put forward 20
by Von Gaudecker (2013) how to expand the availability of external advice to foster good financial decision making. More specifically, in contrast to Von Gaudecker (2013), we do not consider the outcome from advice before a decision maker has signed a contract but in how far financial advice can help to stay committed to the own decisions. Regarding Hypothesis 5, we find support for a "propensity-increasing" effect of a tendency to rely on heuristics on the whole sample in Model (1). This finding cannot be supported in either Model (2) or Model (3), where the marginal effect becomes insignificant. The size of the effect remains on a similar level for both models. So although it appears that heuristics seem to play a role in general, we cannot identify whether this effect stems from calm or distressed times.
In addition to our key variables of interest, there are two effects worth mentioning that we observe in the control variables. The financial crisis, which can be interpreted similarly to an income shock but on a macroeconomic level, significantly increases lapse behavior (1% level) in Model (1). This effect remains similar in size and significance for the subsample without an income shock, but disappears after an income shock. This can be interpreted in two ways. First, the micro-level shock is most important to the decision maker, which is why a macro-level shock does not play a role in this situation. Second, a macro-level shock can influence individual behavior even if there are no direct consequences to the personal income, which is somewhat surprising because one would argue that macro changes have to go through the channel of micro changes in order to influence behavior on a micro level.
A similar effect can be found for the influence of income on surrender behavior, which decreases the propensity to lapse in Models (1) and (2), but does not have an effect in Model (3) where the sign of the effect even changes. We would have expected the marginal effect to be negative for all three models, since higher income can act as collateral for shocks to liquidity. However, in times of economic distress there seem to be other factors that take over and influence the surrender decision. In the following sections, we are going to look into the interaction effects of these factors in more detail.
Financial Literacy and Financial Advice In our basic model we have already found support that financial literacy can decrease policy surrender in general and specifically in calm times, while financial advice works strongly in times of financial distress. Models (4) and (5) (Joo and Grable, 2001 ). Indeed, we also find a small, but significantly positive correlation between the two (spearman's rho: 0.093***). Regardless of whether this is due to financially literate people seeking advice more often (Bhattacharya et al., 2012) , or because more information results in higher levels of literacy (Lee and Hogarth, 2000) , our results show that financial advice and financial literacy strongly reduce the propensity to surrender life insurance policies.
Financial Literacy and Heuristics Models (6) and (7) of Table 2 present the results of our regression where we take into account interaction effects between financial literacy and the tendency to rely on heuristics. In Model (6), we find that relying on heuristics is harmful for financially literate policyholders, supporting Hypothesis 7a. We conjecture that this is because heuristics may win the internal struggle and overrule a financially more sensible decision. In addition, the effect of financial literacy is pronounced for people that do not rely on heuristics, so we also find support for Hypothesis 7b. A more literate person would benefit relatively more from cognitive thinking. However, neither of the two Hypotheses can be confirmed in Model (7), supporting the general finding that there are other factors at play in times of financial distress.
Financial Advice and Heuristics Our final analysis is conducted in Models (8) and (9), where we investigate the effect that relying on heuristics has on the influence of financial advice.
Hypothesis 8 claims that financial advice is particularly helpful for people who tend to rely on heuristics, since these heuristics can be countered by external financial advisors.
This effect can only be found in times of financial distress (Model (9)). This is in line with the earlier finding that financial advice matters after a triggering event. The implication is that individuals who reconsider their asset allocation, insurance contracts, and investment 22 decisions in general should ask for professional help before making an intuitive decision that may be biased by simple heuristics.
Robustness
No Imputations for Lapse Variable The dependent variable in our regressions, whether a household has surrendered an insurance contract, is at least partly based on imputed information. This might result in incorrect estimates for marginal effects and/or standard errors, if subjects are incorrectly assigned to either the group of policyholders or nonholders. In total, 3.1% of the subjects did not provide information on their possession of life insurance policies, resulting in imputed values. Out of all subjects classified as owning a contract, 8.5% did not actually provide this information but were classified according to at least one imputation method. This difference in percentages could be due to either a selection effect by policyholders that do not (want to) state their possession, or a systematic overestimation within the imputation algorithm. Either way, since the information of policy ownership is crucial for our analysis, in Table 3 of the Appendix, we present results from a robustness test where we only include non-imputed information on policy holdings. With respect to marginal effects' signs and significance levels for all variables which are central to our hypotheses, results remain qualitatively unchanged. The only difference is that financial advice is weakly significant (10 %-level) even for the whole sample.
Including all ages Our main regressions only include subjects aged 55 and younger to avoid labeling regularly expired contracts as surrendered. It could be that we thereby systematically exclude characteristics of older policyholders that drive lapse behavior in our analysis. One might argue that for older contracts the impact of up-front fees on the decision to lapse is reduced, questioning the perceived inferiority of these contracts compared to other financial products. This effect is mitigated, however, by surrender fees which usually increase in the age of the contract. In Table 4 of the Appendix, we present the results of Models (1) - (9) without excluding any subjects from the analysis because of their age. We still exclude all households in retirement, so there is a natural age barrier at around age 65. Although the size of the coefficients slightly differs from the restricted sample, signs and significance levels remain virtually unchanged. Therefore, we concludethat the characteristics driving lapsing behavior relevant for our analyses are robust also for higher ages and older contracts.
Including all asset classes A further robustness test we have conducted deals with the availability of liquid savings. In our basic model we are very strict and only consider money in a savings account in order to guarantee liquidity of these assets. In Table 5 of the Appendix, we broaden the class of liquid assets and also include stocks, bonds, and other financial assets a household owns. We combine availability of any one of these assets in a new variable called "other assets", substituting the old liquid savings variable in Models (1) -(9). While the coefficients of the other covariates do not seem to be affected much by this change, the individual marginal effect of having any other assets is comparably larger than that where only liquid savings are considered ( 1.08 compared to 0.87). Of special interest to us is the effect conditional on suffering an income shock. This effect is now significant for both conditions (income shock or no income shock), but it is only significant on a 10% level after an income shock. Overall, we conclude that the broader definition of liquid savings and the resulting clearer distinction of households without any other assets allows to more definitely identify households without a fallback option. Thus, it should be for those households in particular that we observe a strong effect. In contrast, we only find minor support for the predictions by the emergency fund hypothesis, but qualitatively similar, albeit partly stronger marginal effects compared to our basic model.
Different Income Shock levels
The basic regression defines a severe income shock as a drop of at least 10% in income compared to last period's income. Different policyholders might, however, feel a significant income shock at another level or even if income stays at the status quo. Therefore, we conduct two more sets of regressions. In the first set, we define a significant income shock as a loss in income of more than 20% (see Table 6 of the Appendix).
The covariate income shock remains significant but only at the 10% level. The group suffering an income shock becomes quite small in this setting. We observe no significant results for that group, although all marginal effects retain the signs they had in our previous analyses. 15 For the results of the distressed group, the findings remain unchanged. In the second set we define a drop if we cannot observe an increase, i.e., there is no compensation for inflation (see Table 7 of the Appendix). In this new setup, income shock loses its significant coefficient. This is consistent with money illusion, i.e., that subjects only consider nominal, not real income losses (Shafir et al., 1997) . In this setting, all other previous findings with respect to the three factors financial literacy, financial advice and relying on heuristics are confirmed. So although the fact whether policyholders suffer an income shock seems to matter, different sizes of this shock do not seem to influence the factors at play. This supports our conjecture that an income shock is not a direct cause for surrender but rather triggers people to think about their assets.
Higher Differentiation in FL and heuristics measures In our main regressions, the measures of financial literacy and relying on heuristics are dummies categorizing people either in a high or a low domain. This makes interpretation of interaction effects easier, since we have fewer distinct groups to compare. However, as there are three questions each, further differentiation is possible. For each measure, we compute the score of correct answers, so this variable can take values of 0, 1/3, 2/3, or 1. Instead of the two categories each that we had before, interpreting the scores on a continuous scale (0-100%) allows us to look with more detail into the subgroups that did not answer all questions correctly, which we previously had combined in just one group. On the downside, using continuous instead of binary variables we cannot calculate or interpret contingent marginal effects as nicely as before. Table 8 of the Appendix contains all results using the percentage scores for financial literacy and the measure of impulsive behavior. Considering the individual marginal effects for the whole sample, we observe a higher significance level for both variables.
Moreover, the coefficient representing the effect of a one-unit increase in the continuous variable, i.e., going from zero correct answers to all correct answers, is higher than the coefficient of the respective binary variable. This holds true not only for the whole sample but for the subsample without an income shock as well. The results given an income shock do not change qualitatively and remain insignificant for both variables, while financial advice remains highly significant. With respect to the interaction between financial literacy and financial advice, we find that the size of the marginal effect of financial advice in times of crises decreases as financial literacy levels increase, supporting our notion that advice substitutes literacy. The oppopsite effect that financial literacy works stronger for people who obtained financial advice also remains qualitatively the same, while significance 25 levels and marginal effects even increase. The interaction between the tendency to rely on heuristics and financial advice also remains qualitatively similar. The finding that relying on heuristics increases the propensity to lapse only holds for those participants who answered all three financial literacy questions correct. For all other literacy levels, the effect is insignificant and even positive for those that answered none or only one question correct.
The effect of financial literacy is only mitigated by the group of participants who did not get any of the CRT-questions correct, but remains strongly significant in all other cases.
In summary, higher differentiation of the two variables leads to even stronger support in terms of marginal effects and significance levels for our main hypotheses and the behavioral explanations provided in this paper.
Additional sample split at savings variable In our analyses so far, we have looked at the effects of our variables of interest for subsamples split by the information whether a participant has suffered an income shock. For a deeper understanding of the factors at play, we conducted robustness tests separating the sample further by whether there are liquid savings available or not. So instead of just controlling for this effect, we technically interact the availability of liquid assets with all other variables. This way, we can for example compare two households, both of whom received income shock AND have positive savings, but one is financially literate and the other is not. Since we additionally split the sample with respect to income shock, Table 9 depicts a total of 18 different models. In the first two models where we treat income shock as a control and not as a separating variable, we see that it significantly increases the propensity to lapse only if liquid savings are available and even has a negative coefficient in case there are no liquid savings. This goes hand in hand with our earlier observation that the availability of liquid savings matters in calm times, while other (behavioral) factors matter after a trigger event. Regarding our other relevant variables, this general sample split does not provide further insights. When we separate the sample into four different groups, however, we can see that financial literacy is particularly relevant if there are no liquid savings available in calm times. Here, it prevents people from surrendering their life insurance policy early, although they might be tempted to do so due to the lack of other funds. Regarding financial advice, we confirm our earlier finding that it significantly reduces the lapse probability in distressed times, while it plays no role during calm times. The marginal effect is strongest for the group that has suffered an incomeshock but has enough liquid savings available (the group of people where lapsing is not rational according to the emergency fund hypothesis). Regarding the influence of a higher propensity to rely on heuristics in decision making, we do not gain further insights as all effects are to weak to be statistically significant, most likely due to the reduced group size.
For all further models, our anlayses suffer from the issue that we only observe limited statistical significance due to small groups. Although we have some observable effects that generally support our earlier findings, they are generally only significant on a 10%-level so we do not want to over-interpret these results.
Conclusion
This paper analyzes the decision to surrender a participating life insurance contract from a policyholder's perspective. The option to surrender a life insurance contract gives the policyholder the right to terminate the insurance contract whenever he wants. A rational decision maker should only surrender when it is beneficial for him. One situation where surrender is optimal is covered by the emergency fund hypothesis, which states that in case policyholders have to compensate a liquidity squeeze surrender serves as a last resort. However, participating life insurance contracts usually exhibit an unfavorable pricing structure and most other investment assets have lower opportunity costs. Thus, a rational policyholder should only consider policy surrender as the ultimate source of liquidity. Since we only find mixed support for this explanation in our data, we put forward behavioral explanations for the decision to surrender which are based on financial literacy, financial advice, and heuristics. Our regression results support a more behavioristic lapse story. In particular, we show that financial literacy generally reduces the probability to surrender a contract, while the tendency to rely on heuristics increases that probability.
To investigate the role of a shock to liquidity in more detail, we split the sample and look at policyholders who suffered an income shock separately. We interpret this shock as a triggering event initiating a decision process rather than a direct cause of surrender.
After a shock, we find that obtaining financial advice remains as the strongest and only significant factor reducing the probability to lapse. In a final step, we explore the interaction between the three identified factors. We shed new light on the discussion on financial literacy and financial advice. Financial advice helps strongest when financial literacy is low, supporting a substitutive relation between the two. When it comes to the effect of financial literacy on surrender, the relation seems to be rather complimentary -higher levels of financial literacy reduce surrender probability the most when policyholders obtained Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Table 5 . The Table reports the results of our regression models as specified in Section 4 where we consider only savings in the bank account as the liquid asset. In the following we also take other liquid assets into considerations. The conditional marginal effects displayed are the sample averages over individual marginal effects. One star denotes the 10% significance level, two stars denote the 5% significance level, and three stars the 1% level. All standard errors over all imputation schemes (shown in parentheses) are adjusted for heteroscedasticity and contemporaneous autocorrelation.
(1) (2) (3) (4) (5) (6) (7) Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Table 6 . The Table reports the results of our regression models as specified in Section 4
where we consider an significant income shock at a 80% level. We only report Models (1)- (8) because there are insufficient observations in the interaction variable for Model (9). The conditional marginal effects displayed are the sample averages over individual marginal effects. One star denotes the 10% significance level, two stars denote the 5% significance level, and three stars the 1% level. All standard errors over all imputation schemes (shown in parentheses) are adjusted for heteroscedasticity and contemporaneous autocorrelation.
(1) (2) (3) (4) (5) (6) (7) (8) Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Table 7 . The Table reports the results of our regression models as specified in Section 4
where we consider an significant income shock at a 100% level. The conditional marginal effects displayed are the sample averages over individual marginal effects. One star denotes the 10% significance level, two stars denote the 5% significance level, and three stars the 1% level. All standard errors over all imputation schemes (shown in parentheses) are adjusted for heteroscedasticity and contemporaneous autocorrelation.
Robustness: Higher Differentiation FL and heuristics measure
(1) (2) (3) (4) (5) (6) (7) (8) Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 Table 8 . The Table reports the results of our regression models as specified in Section 4
where we now consider a more grain index for financial literacy and relying on heuristics.
The conditional marginal effects displayed are the sample averages over individual marginal effects. One star denotes the 10% significance level, two stars denote the 5% significance level, and three stars the 1% level. All standard errors over all imputation schemes (shown in parentheses) are adjusted for heteroscedasticity and contemporaneous autocorrelation.
(1) Table 9 . The Table reports the results of our regression where we split the sample additionally at the savings variable.The conditional marginal effects displayed are the sample averages over individual marginal effects. One star denotes the 10% significance level, two stars denote the 5% significance level, and three stars the 1% level. All standard errors over all imputation schemes (shown in parentheses) are adjusted for heteroscedasticity and contemporaneous autocorrelation.
